The possibility is examined that measurements from the records of left atrial pressure obtained by direct puncture of the left atrium through the bronchoscope might help in the diagnosis of mitral disease. The left atrial pressure records of 156 patients have been analyzed and the results are presented.
IT WAS suggested that the record of left atrial pressure, obtained through the bronchoscope, might help to differentiate between mitral stenosis and mitral regurgitation and also to distinguish those patients in whom the mitral lesion is not the major cause of the symptoms.'
The validity of these suggestions has been tested in a series of 156 patients.
METHOD
The apparatus used was the same as that prexviouslv described by Allison and Linden.`2 The manometer system was damped only by the puncturing needle and the degree of damping was 60 to 70 per cent of the critical value. It must be emphasized that in a system of this type no other damping is required. If, to eliminate artifacts, further damping is applied by electric or mechanical means, the amplitude of the recorded pressure pulse will be reduced, and inaccuracies of an unknown degree will occur.
The Patient. At rapid heart rates the records of the left atrial pressure contours are less ac- emirate: (1) because the ratio of the frequency of the impressed force to the natural frequency of the manometer system is large and this causes distortion; and (2) because, in some patients with mitral disease and atrial fibrillation, re(,urcitation may occur when the heart rate is slow and iii.,y not be present when the rate is faster.1
In an investigation by this method the fact that the patient does not have a general anesthetic and is aware of the surroundings tends to increase the heart rate. To avoid tachycardia, therefore, it is advisable to give a vagal-stimulating [n all tracings an electrocardiogram and a phonocardiogram were recorded to facilitate the recognition of the individual waves of the pressure pulse contours. The method of measuring the records has been described previously,' but is briefly reviewed. The cardiac cycles to be examined were chosen from those that occurred during the expiratory phase. Pressures were then measured at 2 points in the atrial cycle: at the "Z" point,4 which is a point on the atrial pressure curve just before the beginning of the "c" wave, and at the top of the "v" wave. These 2 points of the atrial pressure curve correspond to the beginning and end of ventricular systole. A calculation was then made of the "miitral value" as described and discussed previously:' the difference between the pressures at the "V" and the "'' points (P,-Pz) is expressed as a percentage of the pressure at the top of the "v?' wave (P.). It is important to select the correct points on the curve at which to measure the pressures; these are illustrated in figure 1, which shows records froiii patients with sinus rhythm and with atrial fibrillation.
Selection of Material. The records of patients accepted for this study were taken in order according to the numbers in the departmental files; but this is not truly an unselected series, as mere attendance at a thoracic surgical clinic infers some degree of selection.
The cases were divided into groups, first according to the clinical diagnosis and, second, according to the findings at operation. The diagnoses of mitral stenosis, mitral regurgitation, and combined lesions were made from the now welldescribed symptomatology, physical signs, and radiology of these variations of rheumatic heart disease. The size of the mitral orifice was deteruined by the surgeon's finger; a method has been described by Goodwin et the following groups: critical mitral stenosis less than 1.0 cm., severe 1.0 to 1.5 em., moderate 1.5 to 2.0., and minimal when the commissures were more than 2.0 em. apart. However the surgeon's assessment may not be absolutely accurate because he is calculating this small area by touch through a rubber glove, without visual aid; therefore it would not be surprising if there were an error of as much as 0.5 cm. in the estimation of the size of the mitral valve. Therefore no attempt was made in this series to assess the size of the mitral orifice to such a fine degree. At operation the patients were divided into 2 groups: patients whose mitral orifice was estimated to be less than 1.5 cm. across (critical and severe mitral stenosis), and patients with a mitral orifice greater than 1.5 cm. across (mild or minimal stenosis).
The degree of mitral incompetence also has been assessed by Goodwin et al.' They divided their patients into 3 groups: patients in whom the mitral incommipetence was described as an unimportant minimal regurgitant puff, patients in whom it was a moderate stream, and patients in whom the regurgitant stream was strong enough to hit the opposite wall of the atrium. Here again, the regurgitant stream was appreciated as a subjective sensation and the assessment of such a sensation must vary from surgeon to surgeon. Furthermore, the quantity of blood regurgitating and the force exerted by the stream, and so the intensity of sensation at the fingertip, must vary, not only with the size of the orifice, but with the force developed in the left ventricle during systole. This, in the main, depends on the degree of filling of the ventricle and it is known that, with the patient anesthetized, the chest open, and respiration maintained by positive pressure inflation, the cardiac output is reduced. This low output is reflected by the usually low systolic blood pressure of 60 to 80 mm. Hg observed during operations with the chest open. Thus it would seem that the estimation of the degree of mitral incompetence, to some extent, must be inaccurate and it has only been considered here under 2 headings, "unimportant" and "important."
RESULTS
The records of 156 patients were grouped according to their clinical and operative diagnoses. Briefly, 26 patients had no operation; 7 patients were not operated upon because their left atrial pressures were low, 2 because they were unfit as a result of other illness, 4 because of severe associated lesions of the heart, and 13 because of severe mitral incompetence. It is impossible to say how much the decision not to operate in this last group was influenced by the pressure record from the left atrium, but most certainly it was.
These 26 cases were excluded from further consideration in this discussion.
In a further 5 patients a definite diagnosis could not be made at operation and these cases were also excluded from the following discussion.
The remaining 125 patients were divided into 2 groups, those with sinus rhythm and those with atrial fibrillation. In each of these 2 large groups the mitral lesion was assessed mtcizj K -iz . clinically and at operation according to the described criteria.
The results of comparing the operative findings with the forecast obtained by calculating the "mitral value" from the pressure record are shown in diagrammatic form in figures 2 and 3. In figure 2 the difference between the pressure at the "V" point and at the "Z" point is plotted against the pressure at the "V" point, in patients with hearts in sinus rhythm. A line is drawn to indicate a "mitral value" of 30; above this number the value indicates the presence of regurgitation in patients in sinus rhythm. It figure 3) ; one did have a calcified valve and a palpable regurgitant stream at operation but the lesion was mainly stenotic. No adequate explanation exists from the results in these 2 patients. Nevertheless the prediction of the diagnosis on a basis of the mitral value alone was wrong in only 2 patients.
The value of the method may be assessed in another way; in the following 13 It is suggested that such a technic is that of recording the left atrial pressure through the bronehoscope; the attempt to predict the diagnosis solely from an examination of the pressure record was wrong in 2 patients, whereas a similar attempt by clinical and radiologic means was wrong in 13 patients out of a total of 125 patients. Also as a result of the interpretation of the left atrial pressure records, at least 11 patients out of 156 would rightly not have been operated upon if, with the experience possessed now, more attention had been paid to the pressure record and less to the clinical and radiologic diagnosis. Also examination of the left atrial pressure record suggested that no operation was necessary in 7 patients and helped to-an unknown degree in weighing against operation in 13 patients who were considered to have severe mitral regurgitation. This empirical method is not infallible, and this is illustrated by the 2 patients whose left atrial pressure pulses predicted a major degree of regurgitation but who, at operation, had an operable degree of stenosis.
Since the first report of this empirical assessment' Morrow" has reported that this method of calculation from left atrial pressure records correctly predicted the diagnosis of mitral stenosis and regurgitation in patients with atrial fibrillation but the method was not so reliable when the heart was in sinus rhythm. However, by his modification of the technic of atrial puncture the zero was recorded at the level of the needle in the atrium, some 5 to 10 em. below the manubrium sterni; all pressures measured on such a record would be 5 
